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Electronic Nicotine Delivery Systems (ENDS)









Nicotine content can vary across e-cigarette products
“Minis” or “Cigalikes” “Mid-Sized” “Tanks” or “Mods”
Smaller and 











(holds a liquid nicotine, propylene 
glycol, and/or glycerin solution) 
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Best Practices to Prevent and 
Reduce Tobacco Use
 Counteract industry marketing 
with sustained, high-impact 
mass media campaigns
 Raise the price of 
tobacco products 
 Provide access to tobacco 
cessation treatment
 Fully fund statewide tobacco 
control programs 
 Extend comprehensive 
smoke-free indoor protections
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Family Smoking Prevention and 
Tobacco Control Act (2009)
 Granted the Food and Drug Administration (FDA) 
authority to regulate the manufacturing, marketing, 
and sale of tobacco products
 “Tobacco product” is any product made or derived 
from tobacco that is intended for human consumption
 The nicotine in e-cigarettes is 
typically derived from tobacco
 In April 2014, FDA proposed 





The Health Consequences of Smoking – 50 Years of Progress: A Report of the Surgeon General, 2014 
Potential Impact of E-cigarettes on 
Combustible Tobacco Use
“This shift in patterns of tobacco use could have a 
number of potential impacts, ranging from 
the positive effect of accelerating the rate at which smokers quit 
smoking cigarettes completely to 
a negative effect of slowing down the decrease in the use of all 
tobacco products, especially cigarettes.”        
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Ever Use (Even Just One Time) of E-cigarettes Has 






















Ever Use of E-cigarettes Among U.S. Adults, 
by Cigarette Smoking Status, Styles, 2010–2013
Current Smoker = Smoked at least 100 cigarettes in lifetime, and now smokes “every day” or “some days”
Former Smoker = Smoked at least 100 cigarettes in lifetime, and now smokes “not at all”
Never Smoker = Not smoked at least 100 cigarette in lifetime 





Current Use of E-cigarettes Among U.S. Adults, by Cigarette Smoking 






Never Smoker Former Smoker Current Smoker
2010-2011 2012-2013
Current Use (At Least Once in Past 30 Days) 
of E-cigarettes Is Highest Among Current Smokers
76.8% of current e-cigarette users 
were also current cigarette smokers 
(i.e., dual users) in 2012/2013
Current Smoker = Smoked at least 100 cigarettes in lifetime, and now smokes “every day” or “some days”
Former Smoker = Smoked at least 100 cigarettes in lifetime, and now smokes “not at all”
Never Smoker = Not smoked at least 100 cigarette in lifetime 










High School Students Middle School Students2011         2012        2013         2014
High School Students 
2011           2012        2013        2014
Middle School Students 
Continued Rise In U.S. High and Middle School 
Students Reporting Ever Use of E-cigarettes
*Used, even just one time
Centers for Disease Control and Prevention, U.S. Food and Drug Administration. 2011-2014 National Youth Tobacco Survey
Percent of Ever Use* of E-cigarettes Among U.S. High and 










High School Students Middle School Students2011         2012        2013         2014
High School Students 
2011         2012        2013         2014
Middle School Students 
More U.S. High and Middle School 
Students Are Currently Using E-cigarettes
*Used an e-cigarette in past 30 days
Centers for Disease Control and Prevention and U.S. Food and Drug Administration. 2011-2014 National Youth Tobacco Survey 
Percent of Current Use* of E-cigarettes Among U.S. High and Middle
School Students, 2011–2014
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E-cigarettes and Nonsmoking Youth
Bunnell RE, Agaku IT, Arrazola RA, et al.  Nicotine Tob Res 2015 
Among nonsmoking 
youth, those that have 
ever used 
e-cigarettes have greater 
intentions to smoke 
conventional cigarettes 
than those who have 
never used e-cigarettes
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Among Youth, E-cigarette Use May Lead to 
Conventional Cigarette Use 
 High school students who had 
never smoked but reported ever 
using e-cigarettes at baseline 
were 2.7 times more likely to 
start using combustible 
tobacco after 1 year compared 
with high school students who 
never used e-cigarettes
 U.S. adolescents and young adults who had never smoked 
but used e-cigarettes at baseline were 8.3 times more 
likely to progress to cigarette smoking after 1 year than 
nonusers of e-cigarettes
Leventhal AM, Strong DR, Kirkpatrick MG, et al.  JAMA 2015
Primack BA, Soneji S, Stoolmiller M, et al.  JAMA Pediatr 2015
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A Majority of Current Youth E-cigarette Users 
Report Using Flavored E-cigarettes
Among
U.S. middle and high school 
students who 
currently use* e-cigarettes, 
63% have used 
flavored e-cigarettes
or
– 1.58 million U.S. youth 
*Used an e-cigarette in past 30 days
Corey CG , Ambrose BK, King BA, and Apelberg BJ.  MMWR October 2015
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Conclusions
 E-cigarettes are currently unregulated in the U.S.
 Product landscape is rapidly growing and diversifying
 Among adults, e-cigarette use has increased steadily
 Most adult users are current or former cigarette smokers
 Among youth, an alarmingly sharp increase in 
e-cigarette use has occurred since 2011 
 Emerging data suggest e-cigarette use might lead to 
subsequent combustible tobacco smoking among youth 
 In 2014, 1.58 million current youth e-cigarette users had used a 
flavored e-cigarette
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Key Aerosol Components
 Aerosol vehicle—mainly propylene glycol and some 
vegetable glycerin  
 Nicotine—delivered at varying concentrations and 
doses, depending on the device and its operation
 Flavorings—a variety of flavorings are used






What Do Electronic Cigarettes Deliver?
 An aerosol composed of droplets of the vehicle and 
its components
 The aerosol particles are in the size range that 
penetrates into the lung
Materials in deposited particles reach the cells of 
the airways
 Some components (e.g., nicotine) move across the 
lining of the lung and enter the circulation
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Health Risks of Nicotine: Key Conclusions of the 
2014 Surgeon General’s Report (1)
 The evidence is sufficient to infer that 
1. At high-enough doses, nicotine has acute toxicity
2. Nicotine activates multiple biological pathways through which 
smoking increases risk for disease
3. Nicotine exposure during fetal development, a critical window 
for brain development, has lasting adverse consequences for 
brain development
4. Nicotine adversely affects maternal and fetal health during 
pregnancy, contributing to multiple adverse outcomes such as 
preterm delivery and stillbirth
www.surgeongeneral.gov/library/reports/50-years-of-progress/
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Health Risks of Nicotine: Key Conclusions of the 
2014 Surgeon General’s Report (2)
 The evidence is suggestive that 
 Nicotine exposure during adolescence, a critical window for brain 
development, may have lasting adverse consequences for brain 
development
 Adolescents have an increased risk because their brains are still 
developing and are particularly sensitive to nicotine
 Nicotine has adverse effects on health across the 
full life course—extending from gestation through 
adulthood
From the 1988 Surgeon General’s Report:




Nicotine Poisoning Has Risen
Calls to Poison Centers for Exposures to Cigarettes and Electronic 
Cigarettes — U.S., September 2010–December 2014



















































































































































































































 Numerous flavorings used in electronic cigarettes
 The flavorings are GRAS for ingestion, but 
not for inhalation
GRAS: “Generally recognized as 
safe” is U.S. Food and Drug 
Administration (FDA) designation 
that a substance added to food is 
considered safe by qualified 
experts, and so is exempted from 
the usual Federal Food, Drug, and 




Flavoring Is Linked to Permanent 
Scarring of the Airways in the Lungs
One flavoring, diacetyl, is linked 
to bronchiolitis obliterans
 Scarring of the bronchioles
 Some flavorings 




Current employee protective 
wear for working with diacetyl
MMWR, 2007 Apr 27;56(16)
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Adolescent E-cigarette Use Associated with 
Increased Risk of Chronic Cough
 Among 2,100 11–12th graders
 502 students reported ever use of e-cigarettes
 212 reported no history of combustible tobacco use (never smokers)
 196 students reported current use of e-cigarettes
 78 reported no history of combustible tobacco use (never smokers)
 Ever users had 2-fold increased risk for bronchitic
symptoms (i.e., chronic cough) 
 The more often current users used e-cigarettes, the 
greater their risk for bronchitic symptoms
 Even for e-cigarette users who never smoked, there 
was 1.6 increased risk for bronchitic symptoms
Presented at Society for Research on Nicotine and Tobacco 2015, PA6-4 Electronic-Cigarette Use and 
Respiratory Symptoms in Adolescents, McConnell R, et al. 
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Electronic Cigarettes and Smoking Cessation
 Anecdotes and testimonials are abundant 
 Very few clinical trials conducted to date
 Available evidence from recent Cochrane systematic 
review suggests
 Electronic cigarettes may help to reduce the number of 
cigarettes smoked
 Little evidence on efficacy compared with proven 
cessation therapies
McRobbie H, Bullen C, Hartmann-Boyce J, Hajek P. Cochrane Database Syst Rev 2014
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E-cigarette Risk Assessment
Potential Harms Potential Benefits
For youth 
 Increased exposure to nicotine 
and greater initiation of 
conventional cigarettes
 Long-term consequences on 
brain development
 Future disease risks
For current smokers
 Slowing cessation 
 Increased disease risk vs. 
complete cessation
For former smokers 
 Return to nicotine addiction
For society and nonsmokers 
 Renormalization of nicotine and smoking 
 Secondhand aerosol exposure
For current smokers
 Reduced disease risk for those 
who switch to 
e-cigarettes, and reduce 
or quit cigarettes
 Reduced disease morbidity for 
those already with heart and 
lung disease who switch to e-





 Surveillance for emergent patterns of e-cigarette use
with attention to nicotine addiction
Monitoring for sentinel events, including nicotine 
poisoning and respiratory complications
 Toxicological screening of components, 
particularly flavorings
 Investigation of abuse liability of electronic cigarettes 
and role of flavorings
 Studies of effects in key possibly susceptible groups: 
adolescents, people with heart and lung disease
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E-cigarettes in Washington State: 
On the Front Lines
John Wiesman, DrPH, MPH
Secretary of Health
Washington State Department of Health
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A Challenge in Public Health Practice
 Public health perspective
For adults who already smoke, switching to e-cigarettes 
is probably less harmful than continuing to smoke, but 
they have to quit smoking cigarettes completely 
For adults who never smoked or are former smokers, 
or are pregnant women, e-cigarette use could be 
harmful to their health  
For youth, e-cigarette use is unsafe for their health and 
should not be done at all
 Challenges to simultaneously implement in terms of 































Washington State Healthy Youth Survey, 2014
www.doh.wa.gov/DataandStatisticalReports/DataSystems/HealthyYouthSurvey
Washington Healthiest Youth Survey Results
Prevalence of past 30 day e-cigarette/vaping, cigarette and 
dual use among youth by grade
12th grade10th grade8th grade
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Reduce Impact on Youth
Goal : Protect our young people from the impact of
e-cigarettes and tobacco
Strategy: Reduce supply and demand
 Adequate funding
 Health promotion and education
 Policy, systems, and environment changes
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Reduce Demand: Education
WA Tobacco Control Funds (2000–2015)
www.tobaccofreekids.org/content/what_we_do/state_local_issues/settlement/FY2014/StateSettlementReport_FY2014.pdf
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Reduce Demand: Public Education   
and Health Promotion
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 Packs sold per capita
www.taxadmin.org/fta/tobacco/papers/tax_burden_2014.pdf
 Impact of raising taxes on cigarettes has been shown, but 
impact on e-cigarettes is not known
 In Washington 
 Pack of cigarettes costs $8.31
 E-cigarettes – starter kit costs $50-200 
 On average, liquid nicotine costs half as much as cigarettes 
Price and Sales of Cigarettes in Washington State, 1970–2014
37
No Tax on E-cigarettes 
(45 states)
Tax on E-cigarettes 
(5 states plus DC)
D.C.
State Laws Enacted to Tax ENDS – September 30, 2015
Reduce Demand: Tax E-cigarettes
ENDS: Electronic nicotine delivery systems
CDC Office on Smoking and Health
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No Licensure law




State Laws Enacted to Require a License for Over-the-
Counter Retail Sales of ENDS – September 30, 2015
Reduce Supply: License Retailers
ENDS: Electronic nicotine delivery systems
CDC Office on Smoking and Health
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Do Not Prohibit ENDS 
Sales to Minors  
(4 states plus DC)
Prohibit ENDS Sales 
to persons under 
age 18      (45 states)   
D.C.
Prohibits ENDS Sales 
to persons under 
age 21 (1 state)   
State Laws Prohibiting Sales of ENDS to Minors* –
September 30, 2015
Reduce Supply: Raise the Legal Age to Purchase
*Minors are defined by statute as persons <18 years, except in four states (Alabama, Alaska, New Jersey, and Utah) where they are 
defined as persons aged <19 years 
ENDS: Electronic nicotine delivery systems CDC Office on Smoking and Health
Prohibit ENDS Sales 
to persons under 
age 19        (4 states)   
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Additional Policy Choices
 Require child-resistant containers
 Require warnings on 
bottles or points of sale
 Prohibit specific flavors 
 (New York proposal –
only tobacco, menthol, 
mint, wintergreen)





Smoke-Free Law or 
Prohibition on 




(21 states plus DC)
Prohibits Indoor 
Smoking and Indoor 
ENDS Use (5 states)
Prohibit Smoking and Use of 
E-cigarettes in Public and Indoor Places
State Laws Prohibiting Smoking and Use of ENDS in Indoor 
Areas of Private Worksites, Restaurants and Bars – May 2015
ENDS: Electronic nicotine delivery systems




 Sale of e-cigarettes pre-loaded with 
THC (marijuana) in states that have 
legalized or decriminalized the 
recreational or medical use 
of marijuana
 Devices look similar to e-cigarettes








 Require labeling of nicotine and 
other contents
 Restrict displays, OTC sales, 
and flavors
 Prohibit internet sales
 Prohibit use on school grounds
 Ensure child-safe packaging
 Tax vapor products 
Washington Attorney General’s proposal:
 Raise age of purchase to 21
Proposals failed in 2015,
will continue in 2016 
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Attaining a Tobacco-Free Generation and 
the Emergence of E-Cigarettes
Matthew L. Myers
President, Campaign for Tobacco-Free Kids
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Progress Towards Creating a 
Tobacco-Free Generation
 There has been substantial progress both in reducing 
youth initiation and use of cigarettes
 Reduction in cigarette use has been accompanied by a 
change in attitudes among youth  
 Smoking is no longer cool, chic or sexy
 Progress in places that have adopted CDC’s Best 
Practices demonstrate that available tools can drive 
youth tobacco use even lower – much lower
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ENDS Are Not Critical to Preventing Youth 
From Smoking
Therefore, ENDS are not critical to achieving a 
Tobacco-Free Generation. 
The issue is: 
ARE THEY A THREAT TO ACHIEVING 
THAT GOAL?
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Prior to the Emergence of E-cigarettes,
Youth Smoking Rates Were Falling
Current cigarette use Current frequent cigarette use
Current cigarette use:  Smoked cigarettes on at least 1 day during the 30 days before the survey
Current frequent cigarette use: Smoked cigarettes on 20 or more days during the 30 days before the survey
Youth Risk Behavior Surveillance System





Prior to the Emergence of E-cigarettes, 

























1997 2000 2005 2010 2014
Use of Cigarettes as Reported by 12th Graders, 1997–2014
30-Day
Daily
1/2 pack per day

































Past-Month Cigarette Use Among Adolescents 
Aged 12–17, by Race and Ethnicity, 2009–2013
White Total Hispanic or Latino Black
In 2013, the percentage of 
cigarette use was higher 
among adolescents who 
lived in nonmetropolitan 
areas (8.4%) than 
adolescents who lived in 
metropolitan areas (5.1%). 
From 2009 to 2013, the 
percentage of U.S. 
adolescents using 
cigarettes decreased from 
9.0% to 5.6%. There were 
significant decreases for 
whites, blacks and 
Hispanics.   
Decline in Youth Tobacco Use is Broad
National Survey on Drug Use and Health, Center for Behavioral Health Statistics and Quality, SAMHSA, 2009-2013
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Evidence that Current Policies Can
Reduce Youth Tobacco Use Further
 U.S. youth smoking rates vary from 4.4% to 19.5%
While the national average is 15.7%
 16 states have youth smoking rates under 11%
 6 states are already under 10% 
 New York is 7.3%
 Florida is 6.9%
 Utah is 4.4%
 Except Utah, the states and cities with the 
lowest youth smoking rates have had mass 
media campaigns
 Sustained 




Disapproval of Cigarette Use Increased in Youth 





































































































































Monitoring the Future, 1975–2014
Increasing Disapproval of Cigarette Use, 1975–2014
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E-Cigarette Companies 
Are Copying Big Tobacco’s Playbook
Here's how →
53
They have celebrity spokespeople
Like cigarette ads of old, television, online and print ads for e-cigarettes






... Jenny McCarthy for blu eCigs
... and TV personalities 
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2. Magazine Advertisements 
Their magazine ads feature rugged men ...
56
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... and glamorous women
These ads feature today’s equivalents of the Marlboro Man and the Virginia 
Slims woman, depicting e-cigarette use as masculine, sexy or rebellious. 
E-cigarette ads have appeared in magazines that reach millions of teens, 
including Rolling Stone, and Sports Illustrated.
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Like cigarette companies have long done, e-cigarette makers 
portray use of their products as sexually attractive.
3. They know sex sells
59
2014 Sports Illustrated Swimsuit Edition
Selection of Magazines
60
blu e-cigarettes advertisement (on right) placed opposite magazine content, Sports Illustrated Swimsuit Edition, February 20, 2015 
Placement Within Magazines
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Handing out free samples at the New 
York City Gay Pride Parade, 2013
www.facebook.com/NJOYecigs, May 19, 2014
Offering Free Samples
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4. They sponsor sports ...
Cigarette sponsorship of sports 




Especially Sports that Appeal to Youth
64
... and music festivals
For decades, tobacco companies used sponsorships of sports and entertainment events, 
especially auto racing and music festivals, to promote cigarettes 
to huge audiences, including kids. Cigarette sponsorships are now banned, 
but e-cigarette brands have auto racing sponsorships of their own.
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blu e-cigarettes sponsorship of BUKU Music & Art Project, February 28, 2015   www.facebook.com/BUKUproject
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5. Their products come in sweet flavors
A 2009 federal law banned fruit- and 
candy-flavored cigarettes, but many 
e-cigarette companies gleefully pitch 
similar flavors …  
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blu Instagram post, 7/5/15, https://instagram.com/p/4xEfTqza5Y/
Flavors / Social Media
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Resemblance to liquid candy products:
69
6. They use cartoons
The website for Blu e-Cigs has featured a cartoon pitchman named 
“Mr. Cool” reminiscent of the Joe Camel cartoon character that so 
effectively marketed cigarettes 
to kids in the 1990s and was prohibited 
in the Master Settlement Agreement
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Marketing of ENDS vs. FDA Approved NRT
 A comparison of marketing for nicotine replacement 
therapy (NRT) with marketing for ENDS 
 It is possible to
Target smokers without a major impact on youth
Using images that appeal to adult smokers for the 
purpose of encouraging or assisting them to quit 
smoking without appealing to youth
ENDS: Electronic Nicotine Delivery System
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NicodermCQ in Woman's Day, October 4 and May 10, 2005; People, June 13, March 7, and January 31, 2005; Cosmopolitan, April and January 
2005; Redbook, March 2005; Newsweek, January 17, 2005, June 25, 2015, Trinkets and Trash, 
www.trinketsandtrash.org/viewImage.php?file_name=210563.jpg
Bottom Text: 
"When you decide that smoking is 
something you'd like to be rid of, you 
need the power to just get it done. 
Each NicoDerm CQ patch helps fight 
cravings all day. And is even strong 
enough to fight cravings while you 
sleep. When you're serious, make a 




Text on patch: 
"I wear it because 
I'm a 69-year old 
basketball player. 
And I plan on being 
an 80-year old 
basketball player." 
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NicodermCQ in Family Circle: January 20, 2004, FHM: November 2003, Newsweek: January 19, 2004, Popular Mechanics: January 2004, 
Redbook: February 2004v, Trinkets and Trash, http://trinketsandtrash.org/detail.php?artifactid=4436&page=8
Bottom text: "Do it for your family. 
Do it for yourself. Don't do it alone. 
Give yourself a better chance to 
quit, with NicoDerm CQ. Just one 
CQ patch provides a steady 
stream of medicine to help you 
fight cravings all day. So instead 
of spending all your energy on 
quitting, you can spend it on the 
people you care about. And with 
CQ, you'll gradually step down the 
doses until you're free. Nicoderm
CQ. You're not a superhero. 
You don't have to be." 
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FDA and E-cigarettes
 Government at every level has a role to play
 2009 Family Smoking Prevention and Tobacco 
Control Act: 
 FDA authority over cigarettes, cigarette tobacco, roll-your-own 
tobacco and smokeless tobacco
 FDA may “deem” other “tobacco products” subject 
to statute
 FDA announced its intention to assert jurisdiction 
over e-cigarettes in 2010 but did not issue a 
“Proposed” Rule until April 25, 2014
 Awaiting Final Rule
74
FDA – Proposed Sales Rules
 Prohibits sales to persons under 18 and requires age 
verification by retailers
 Prohibits sales through vending machines except in 
adult-only facilities
 Bans free samples
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FDA Has Authority Over Marketing 
Rule does not restrict
 E-Cigarette marketing
 Self-service displays
 Brand sponsorship of 
athletic and musical events
 Distribution of non-tobacco 
merchandise with brand 
logos
 On-line sales
 TV or Internet ads
Self-service NJOY products in a store at Ronald Reagan 
Washington National Airport, Washington, DC, July 30, 2014
www.facebook.com/FINCigs, July 1, 2013
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FDA and Flavorings
 Proliferation of flavored e-cigarette products
 Product standard governing characterizing flavors to 
prevent flavors that appeal to youth 
 If any flavors help smokers quit, industry should 
demonstrate it scientifically
76www.tenacious7vapor.com, June 20, 2014
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FDA – The Power to Develop a 
Comprehensive Nicotine Policy
FDA can develop an effective 
comprehensive nicotine policy that:
drives tobacco use 
from products that are the most lethal 
to those that are the least harmful
— and protects our youth 
Nicotine derived from tobacco
78
Conclusion
 Difficult to know the impact of current use of 
e-cigarettes among youth on long term ENDS use or 
on the use of cigarettes
 However, it is not too early to be concerned that 
current ENDS marketing practices and the use of 
flavorings that make these products attractive to 
youth pose a threat – to the progress that has 
been made
 Places that have adopted Best Practices have shown 
that in the absence of ENDS, we do have the ability to 
create a Tobacco-Free Generation
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